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Abstract

Amorphous state of ribbon-type melt-spun Fe
78

Al
4
Nb

5
B
12

Cu
1

alloy has been studied by MoK ssbauer spectroscopy.
A revised Vincze method was proposed and the distribution of hyper"ne "eld, isomer shift, and quadrupole line
broadening of the sample at various temperatures between 13 and 400K have been evaluated. Temperature variation of
average hyper"ne "eld could be explained by Handrich's molecular "eld model. It was also found that half-width of the
hyper"ne "eld distribution was 4.7 T at 13K and that it was nearly constant up to 400K. Average line broadening due to
quadrupole splitting distribution decreases with increasing temperature from 0.31mm/s at 13K to 0.19mm/s at 400 K,
whereas that due to isomer shift distribution is e!ectively unchanged at 0.045mm/s. Curie temperature of amorphous
Fe
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alloy was determined to be 450K. ( 2000 Elsevier Science B.V. All rights reserved.
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Recently, considerable interests have been focused on
amorphous ferromagnets because of their excellent soft
magnetic properties. In investigating microstructures of
these alloys, 57Fe MoK ssbauer spectrometry is widely used
because this technique is able to elucidate the local dis-
ordered structure through hyper"ne interactions. How-
ever, even if the distribution of hyper"ne "elds p(H

)&
) can

be correlated to the distribution of Fe ions, the estima-
tion of distribution parameters would requires a great
precaution during "tting procedure [1]. In some recent
studies on the nanocrystalline amorphous magnets, the
spectrum of the as-quenched sample analyzed by two or
more hyper"ne "eld distributions shows apparent asym-
metry towards a low-"eld region [2]. This is nothing
more than suggesting a presence of several inequivalent
magnetic phases in the sample, which is believed to be in
homogeneous amorphous state. Sometimes, a linear cor-
relation either between hyper"ne "eld and isomer shift or

between hyper"ne "eld and structure factor of quadru-
pole splitting is assumed to reproduce the slight asym-
metry of the spectrum [3]. But little focus has been on the
distributions of both quadrupole splitting and isomer
shift.

The purpose of this paper is to suggest that in ana-
lyzing broadened MoK ssbauer spectra of amorphous fer-
romagnets, the e!ects of isomer, quadrupole shift distri-
butions, as well as hyper"ne "eld distribution should
apparently be taken into account. In this study, we could
"t the MoK ssbauer spectra of Fe
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very
well by introducing simultaneously single-Gaussian dis-
tributions of hyper"ne "eld p(H

)&
), isomer shift p(d), and

quadrupole line broadening p(k*C) at a time.
Ultrathin Fe
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amorphous ribbons
were prepared by a conventional single-roll melt-spin-
ning method in a vacuum. MoK ssbauer spectra of the
amorphous Fe
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sample measured
below its Curie temperature exhibit broadened six-line
patterns as shown in Fig. 1. The broad lines are to be
expected in view of the disordered atomic arrangement in
which the strength of the hyper"ne interactions changes
from site to site due to the inequivalent Fe environments.
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